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1) Name of Invention 

Improved Puncture Se,alant Compound. 

1. . , 

2) Claim 

' The comoonent of this puncture sealant compound is 100 parts of rubber . 
SichXSs more th^n 307. of ethylene -propylene .abber or e^hy lene- 
propylene diene rubber, and 50 to 500 phr of polybutadxene and 5 to 700 
phr of inorganic filler. 

3) Detail of this Invent.ion 

It has been tried to seal the hole after the nail was out by soft rubber- 
like material which was coated on the inside of tire. Exanrple or this 
typSS patent is by Goodrich Co., and patent number of these patents 
aSt 8ho'^2l-6934 and she 34-10934. Through inventor a examination however, 
"eU compounds were not satisfactory to seal the hoi. because of the lack 
of stickiness of the compound. In order to improve the stickiness of the 
:Lpounrsometines otl^ddition was tried. However, by increas ng the oil 
content the compound becomes too soft and flows during the rotation of .ire 
a^S ^Uo ^he s^aration of oil and rubber will hamper the sealant capability. 
Also it is quite difficult to process such a very sticky material The 
. pilose of Sis invention is to improve the puncture sealant -Pf/^^^^ 
also to make the process easier. This compound contains J^PArtsof^^^^^^^^ 
:M:h more th^n 307. o^_RanlEP.?H -^^0 to 500 phr P°Jf-^f- . 
and 5 toJZ00_,o,£_inor ^ic fi ller. The ethylene Py^Py^^^-^ "^^J * 

EP^b-ber, dicy^opentadiene, 'cyclopentadiene, 1-4 P^^^'^^^i^"^' .^'f " 
1.4 pentadiene, ethylidene-norbomene. Content of diene is to 
A certain part of EPDM or EPR will bereplacea by natural rubber, poly- 
butadiene !rubber, styrene polybutadiene rubber, chloroprene rubber acrylo- 
nitrile butadiene rubber, isoprene rubber. However, f'^^^f ^f'^^^"^"^,^ 
the content of these rubbers, the sealant capability ^^^f^^ to decrease 
Accordinc^ly. the amount of EPDM is desirable more than 307.. Most desirable 
content is more than 50%. Among the rubbers described above natural 
rubber is more desirable for the resistance to flow and tackiness As Ear 
as the polybutene is concerned, the number of its molecular weight is more 
than 1000 and less than 5000. The content of polybutene is 50 to 500 phr 
for 100 parts of rubber or 100 to 500 phr polybutene with some oil. As 
far as the inorganic filler is conccrued, 5 to 700 phr is recommended. 
However, for the puncture sealant, most desirable component is /i-JUU pnr 
for the inorganic filler, carbon black, calcium carbonate . magnesium 
carbonate, silica, etc. The diameter of this filler is less than 500 
millimicron. Moreover, to Improve puncture sealant performance small 
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* c^,«r•^ <5tanle fiJber must be mixed to improve the 
amount of organic ^^^^^^^^^^^f^J^^^ and also vulcanizing agent added, 
resistance to flow or ^^^^/^^^ ^ais in normal rubber industries 

AS far as process is <^°f^"^^J'if:i30 available. This compound will be 
can be used and internal mxxer is ais ^^^^^ sealant 
extruded very easily through a laminated on the 

produced by this process woul^ 

inner side of the tire co u coating of the tire without any 

This compound can be f viscosity of this compound. However, 

outercoating because of ^^^^/'^^'^^^i^ J^J^^ructure and. then put into the 
the extruded will oe -°^"^^J;\^^?J^Je 4 The entire tire will be 
tire building machine as shown in Figure ^, 
cured during the tire molding process. 



EXAMPLE NO. 1 



The recipe of this compound is: 

EPDM (Sumitomo Esprene 501) ^gO 
Carbon Black 

Polybutene ? s 

Staple IJylon (2-Amm) 

4s material was ^^Vs^Slt^ter^^^e^^^^^ 
the thickness of which is 3 5 "^''i^^^^^^^^^f compared with B. F. 
bias belted tire, size C78-14. This ^°°P°""° m Table 1 the third 

Goodrich compounds: sho 26-6934 ^t'^f.^^^iy ."^ Se examination 

and last columix are Goodrich coK5>ound3 respectively ^^^^^ 

has been done by static and ^y^fi^^^'^^-.i^i^'ter length is 30 to 90 
the nail, diameter of which is^l.« to ^^^^f tread 
millimeters. Four different ^^-^^ °f ^^^^^ condition and then pull, 

oroovc section, then kept for 10 ^""-^^.^i^ ^^^o was counted. 

St. The tire number that the P//--V"e'rne' o LtS tire numb.r wa 

rVorthelyLmU rln'\Z diameter of wnich is 2.7^ 

Z5* for tne uyiu. ^ili^^r. ir^tn the tread groove completely, mxo 

length is 65 imu - was sticken into the treaa g ^ of tire i 

was rotated by rotating drum. For first '^^^^ ^ ^our next 

- 80 kilometer per ^--^'^^^ ^^^t^slhe^p^ P- 
five minutes, ^hen next 5 minutes the spe^ ^^^^^ ^^^^ 

eo 20 l^ilo--^-'^ Pf, nail was out by centrifugal force. In most case 
was continued until the "^J^^^^ ^^^^^ After the nail vas out, 

Il^eS^lLir-attL^^ufd^Srrnd meLure the tire pressure so the 

dynamic test is a total 7 tire. 

3^_3lator^ in Table 1, the data of static dynamic tests are writte: 

] «Mnrf Is listed in the 2nd column, Goodrich compounds ar 

f/Srrnrtre"! st^ilumi!' Brldgestone c fail, on the 

contr^^lhe Goodrich compounds both fail completely. 
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EmtPLES 1-1 



The processabllity and puncture sealant capability as a function of 
the type of rubber were examined. In this cxperixaent, rubber parts 
« 100, polybutane 150; (Furukawa chemicals (HB 1000)), carbon black 
50, mixed by roll mill then extruded and cooled down. Extrusion 
processabllity was judged by the extruded appearance. This extruded 
sealant was covered by inner liner compound in a sandwich structure, 
then dropped onto the tire builder drum and the entire tire was cured 
in mold. Static and dynamic tests were examined. In this case, about 
120 kilometer per hour, all nails were out* The result is shown in 
Table 2. As shown In Table 2, the coir5>ound made by EPR EPDM Is superior* 

Translator's Note ; Table 2 shows both processabllity and sealant performance. 
Double circle Q) shows very good extrusion processabllity and the number 
means the number of failure. Examples 2^3 (this is EPR and EPHi 1007.) . 
and Bxanyle 4 (this Is EP»1, natural rubber 50/50.) both show superior. 



EXAMPLES 8-13 

// In this case the ratio of EPDM (Esprene 501) and natural rubber is 60/40. 
rNylon staple fiber (2.5 phr) Is mixed with the above rubber, then blended 
with polybutene and calcium carbonate as shown in Table 3. This compound 
\ was laminated inside the bias tire, then examined by dynamic test* In 
YExample 13 accelerator dlbenzotertyldlsulf Ide 0.5, dip helgane zone .25 arid 
Wlfur 0.5 were added to the above sealant recipe. This curative addition 
compound Is sandwiched, then cured In the mold as entire tire. 



Translator's Note ; -Table 3 shows that the polybutene content 200, 300 is the 
best. Example 13 is polybutene 300, calcium carbonate 150 and shows no 
failure. The Figure 1 is a cross-section of the extruded sealant* Figure 
2 shows the picture laminated Inside of tire. Figure 3 shows the sandwicl 
structure. Figure 4 shows the sandwich structure sealant Installed inside 
the tubeless tire. 

Finally English translation of abstract of this patent: 

Puncture Preventing Rubber Compositions Brldgestone Tire Company 

April 13, 1974 

Puncture resistant rubber compound contained EPR EPIll or rubber blend 
content over 307. EPR or EPKI or rubber of 100^ polybutene, 50-500 and 
Inorg- filler 5 700 parts. For example a mix of Esprene 501 100 phr, 
carbon black 80, polybutene 150 and nylon staple 2-4 on long 2.5 parts 
. was extruded to 3.5 mm thick which was laminated to the inner surface 
of belted bias tire. ./.The tire had better puncture resistance (nail 
inserts tbst) than that with a puncture preventing layer made of SBR 
or butyl rubber. 
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